Effect of age on rat liver heme and drug metabolism.
Old (24-months) rats have lower activities of hepatic delta-aminolevulinic synthase and the microsomal cytochrome P-450 monooxygenase activities--aminopyrine N-demethylase and aniline hydroxylase--as compared to young (2-months) animals. In contrast, the activity of the heme degradative enzyme, heme oxygenase, is higher in the old rats. Cytochrome P-450 and microsomal heme contents were maintained in the old. When inducibility and inhibition of these enzymes were studied, the old rats responded to the same degree as the young. These results indicate that the ability of the heme synthetic and degradative enzymes to respond to decreasing cellular heme levels is not significantly altered with age. The observations that there is a lower baseline activity of ALA-synthase and good maintenance of microsomal heme and cytochrome P-450 content, in spite of elevated heme oxygenase activity in the old, suggest that, at least in the senescent rat, hepatic heme utilization and degradation are only loosely coupled to heme production. It appears, therefore, that alternate sources of heme for cytochrome P-450 are available in the old animals. Furthermore, it is suggested that the old rat has a baseline change in ALA-synthase, heme oxygenase, and cytochrome P-450 that may be overcome under the appropriate conditions.